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Description
Field of the Invention

[0001] The present invention relates to the field of the
3rd generation (3G) mobile communications and partic-
ularly to a power control method and device for a High
Speed-Shared Information Channel (HS-SICH).

Background of the Invention

[0002] In order to satisfy a demand for a high speed
mobile data service, a technology of High Speed Down-
link Packet Access (HSDPA) has been proposed in the
protocol of 3GPP R5 primarily for the purpose of support-
ing a high speed packet data service and a required high
data transmission rate and obtaining a lower delay, a
higher system throughout and a further guaranteed Qual-
ity of Service (QoS).

[0003] The HSDPA downlink involves two channels of
a High Speed-Shared Control Channel (HS-SCCH) and
a High Speed-Downlink Shared Channel (HS-DSCH),
where downlink service data is carried over the HS-
DSCH which is shared between a plurality of User Equip-
ments (UE) through time division multiplexing and code
division multiplexing and which may be mapped to more
than one High Speed-Physical Downlink Shared Chan-
nel (HS-PDSCH); and scheduling and control information
of the HS-DSCH is carried over the HS-SCCH, and a UE
instructs demodulation and decoding of downlink data
according to a result of decoding the HS-SCCH. The
HSDPA uplink involves a High Speed-Shared Informa-
tion Channel (HS-SICH) over which a UE feeds back a
Channel Quality Indicator (CQlI) of downlink quality infor-
mation and an acknowledgement (ACK) or non-acknowl-
edgement (NACK) message for transmission data upon
reception of the HS-SCCH.

[0004] Hereinafter transmission of the carried sched-
uling and control information over the HS-SCCH will be
referred simply to as transmission of the HS-SCCH and
transmission of the carried feedback information over the
HS-SICH will be referred simply to as transmission of the
HS-SICH.

[0005] In present, power control for the HS-SICH is
performed in a open-loop assisted with closed-loop mode
as briefly described below.

[0006] When a UE transmits the HS-SICH for the first
time after receiving the HS-SCCH for the first time, an
invalid Transmit Power Control (TPC) command is car-
ried over the HS-SCCH received for the first time and
power can not be adjusted in response thereto, so open-
loop power control shall be performed. Under the open-
loop power control, a Radio Network Controller (RNC)
configures desired reception power, and the UE adds its
own measured value of a path loss to this desired value
resulting in power at which the HS-SICH is transmitted
under the open-loop power control. The RNC configures
the desired reception power according to the 3GPP RS
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25.331, and a detailed description thereof will be omitted
here.

[0007] Since the HS-SICH is characterized in discrete
scheduling, it is necessary to determine an interval be-
tween current transmission of the HS-SICH and previous
transmission of the HS-SICH for the purpose of deter-
mining whether there is good correlation between the
current transmission of the HS-SICH and the previous
transmission of the HS-SICH. For this purpose of deter-
mination, firstly the RNC sets a transmission interval
threshold of the HS-SICH dependent upon correlation of
the radio control channels, and this set transmission in-
terval threshold may also be adjusted dynamically by the
RNC as needed.

[0008] Next, the UE compares a measured value of
the transmission interval at which the UE transmits the
HS-SICHs with the threshold, and if the measured value
of the transmission interval at which the UE transmits the
HS-SICHs is less than the threshold, it indicates good
correlation between the current transmission of the HS-
SICH and the previous transmission of the HS-SICH, and
closed-loop power control may be performed, that is, the
UE may adjust previous power in response to the TPC
command carried over the currently received HS-SCCH,
andif allowed over a network, add a further compensation
value for a variation of the path loss; or if the measured
value of the transmission interval at which the UE trans-
mits the HS-SICHs is more than or equal to the threshold,
it indicates poor correlation between the current trans-
mission of the HS-SICH and the previous transmission
of the HS-SICH, so open-loop power control shall be per-
formed so as to guarantee the quality of the control chan-
nel, that is, the UE adds its own measured value of the
path loss to the desired reception power configured by
the RNC resulting in power at which the HS-SICH is trans-
mitted under the open-loop power control.

[0009] Regardless of whether open-loop or closed-
loop power control, if information carried over the cur-
rently transmitted HS-SICH is ACK information, a further
power offset (Power Offset) configured by the RNC shall
be added to power at which the HS-SICH is currently
transmitted.

[0010] The foregoing power control for the HS-SICH
in the prior art relates to such a case that information is
fed back over the HS-SICH for only one code channel
resource configuration, but a demand has emerged at
present for switching between different code channel re-
source configurations for the HS-SICH. In an application
of the technology of Multiple Input Multiple Output (MI-
MO) combined with the technology of HSDPA, for exam-
ple, if downlink data in the existing HSDPA is regarded
as one data stream (referred below to as a single stream),
two concurrent downlink data streams (referred below to
as dual streams) may be supported in combination with
the mode of MIMO, and switching between single stream
and dual streams will take place over time with a varying
channel condition. Therefore, it is necessary for the UE
to feed back information correspondingly in single stream
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and dual streams, and in this case, different code channel
resources shall be configured for the HS-SICH and the
HS-SICH shall be transmitted at different power. How-
ever, a solution to address this issue is absent in the
existing power control method for the HS-SICH.

Summary of the Invention

[0011] Afirstobjectoftheinventionis to provide a pow-
er control method for an HS-SICH in which an HS-SICH
configured with a varying code channel resource can be
provided with varying power.

[0012] A second object of the invention is to provide a
power control device for an HS-SICH in which an HS-
SICH configured with a varying code channel resource
can be provided with varying power.

[0013] Technical solutions of the invention are defined
in the claims.
[0014] Apparently, a reference mode and an adjusting

mode in which the HS-SICHs are transmitted are set and
configured with different code channel resources, a fixed
proportion is set between power at which the HS-SICH
is transmitted in the adjusting mode and power at which
the HS-SICH is transmitted in the reference mode, and
a first power offset is derived from the fixed proportion.
Each time the HS-SICH is intended to be transmitted,
firstly the power at which the HS-SICH is currently trans-
mitted in the reference mode, and if the HS-SICH is ac-
curately intended to be transmitted in the reference
mode, the HS-SICH is transmitted directly at the deter-
mined power; or if the HS-SICH is accurately intended
to be transmitted in the adjusting mode, the first power
offset is added to the determined power resulting in the
power at which the HS-SICH is transmitted in the adjust-
ing mode, thereby enabling provision of varying power
for the HS-SICH configured with a varying code channel
resource.

Brief Description of the Drawings

[0015] Fig. 1 is a flow chart of an embodiment of a
power control method for an HS-SICH according to the
invention; and

[0016] Fig. 2 is a schematic structural diagram of a
power control device for an HS-SICH according to an
embodiment of the invention.

Detailed Description of the Embodiments

[0017] Theinvention will be further described in details
below with reference to the drawings and embodiments
tomake the objects and advantages of the invention more
apparent.

[0018] In a power control method for an HS-SICH ac-
cording to an embodiment of the invention, two modes
are set in which HS-SICHSs are transmitted, which may
be referred respectively to as a reference mode and an
adjusting mode configured with different code channel
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resources. Power at which the HS-SICH is transmitted
in the adjusting mode is set at a fixed proportion to power
at which the HS-SICH is transmitted in the reference
mode, and a first power offset (delta) is derived from the
fixed proportion.

[0019] In an embodiment of the invention, if the same
performance is required to be achieved in the reference
mode and the adjusting mode and there is a fixed pro-
portion, denoted with a, of a code channel resource con-
figured in the adjusting mode to that configured in the
reference mode, there is the same fixed proportion, also
denoted with a, of the amount of information carried in
the adjusting mode to that carried in the reference mode,
and the same fixed proportion, also denoted with a, shall
also be setbetween power at which the HS-SICH is trans-
mitted in the adjusting mode and power at which the HS-
SICH is transmitted in the reference mode.

[0020] In order to perform power control for the HS-
SICH in an embodiment of the invention under the fore-
going conditions, firstly power at which the HS-SICH is
currently transmitted in the reference mode is determined
as reference power, and also several implementations
in which power at which the HS-SICH is transmitted will
be presented in the following embodiments; and second-
ly if the HS-SICH is currently transmitted in the reference
mode, it may be transmitted directly at the determined
power, or if the HS-SICH is currently transmitted in the
adjusting mode, the first power offset (delta) is added to
the determined power resulting in power at which the HS-
SICH is transmitted in the adjusting mode, and the HS-
SICH is transmitted at this power in the adjusting mode.
[0021] An embodiment of the power control method
for the HS-SICH according to the invention will be pre-
sented in an application scenario as follows: the technol-
ogy of MIMO is combined with the technology of HSDPA,
the HS-SICH is transmitted in a single stream in the ref-
erence mode and in dual streams in the adjusting mode,
where 8-bit single-stream feedback information including
1-bit ACK or NACK information, 6-bit TBS index informa-
tion and 1-bitmodulation mode information is carried over
a first code channel resource with a spreading factor of
16 when the HS-SICH is intended to be transmitted in a
single stream, and 16-bit dual-stream feedback informa-
tion including 2-bit ACK or NACK information, 12-bit TBS
index information and 2-bit modulation mode information
is carried over a second code channel resource with a
spreading factor of 8 when the HS-SICH is intended to
be transmitted in dual streams.

[0022] Apparently, in the present embodiment, when
the HS-SICH is transmitted in dual streams, the code
channel resource is twice that in single-stream transmis-
sion and the amount of carried information is also twice
that in single-stream transmission, for both of which the
same fixed proportional relationship holds. As can be ap-
parent from this, in order to achieve the same required
performance in single-stream transmission and dual-
stream transmission, power at which the HS-SICH is
transmitted in dual streams shall also be twice power at
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which the HS-SICH is transmitted in a single stream, and
the difference thereof which may be represented as 3dB
in a general unit of power, so the first power offset (delta)
in this embodiment may be 3dB. Of course, if a specific
margin is required to be set in a practical application, this
first power offset (delta) may alternatively be set as a
value more than 3dB, and the margin may be determined
dependent upon an implementation of the physical layer.
Since the HS-SICH is transmitted in a single stream as
in the prior art, the following flow of the method relates
only to aflow of transmitting the HS-SICH in dual streams,
and in a practical application, if the HS-SCCH is received
in a single stream, the HS-SICH may be transmitted in a
single stream as in the prior art, or if the HS-SCCH is
received in dual streams, the HS-SICH may be transmit-
ted in dual streams in the following flow of the method.
[0023] Fig. 1 is a flow chart of an embodiment of a
power control method for an HS-SICH according to the
invention, and the flow includes the following steps.
[0024] The step 101 is to determine whether an HS-
SICH is currently transmitted for the first time after an
HS-SCCH is received for the first time, and if so, the flow
goes to the step 102; otherwise, the flow goes to the step
103.

[0025] The step 102 is to determine open-loop power
as power at which the HS-SICH is currently transmitted
in a single stream, and the flow goes to the step 106.
[0026] In this step, open-loop power is a sum of the
desired reception power configured by the RNC and the
path loss measured by the UE as in the prior art.
[0027] Thestep 103 istodetermine whetheraninterval
at which the HS-SICHs are transmitted is less than a set
transmission interval threshold, and if so, the flow goes
to the step 104; otherwise, the flow goes to the step 105.
[0028] Inthisstep,ifthe HS-SICH currently transmitted
is not after the HS-SCCH is received for the first time, an
interval at which the HS-SICHs are transmitted shall be
further determined, particularly by determining whether
an interval between current transmission of the HS-SICH
and previous transmission of the HS-SICH is less than
the transmission interval threshold set by the RNC to
thereby determine correlation between transmission of
the HS-SICHSs.

[0029] The step 104 is to adjust previously determined
power at which the HS-SICH was transmitted in a single
stream in response to a TPC command carried over the
currently received HS-SCCH, and then the flow goes to
the step 106.

[0030] In this step, the adjusted power is power at
which the HS-SICH is currently transmitted in a single
stream. The TPC command is generated from the previ-
ous HS-SICH at the transmission end of the HS-SCCH,
and regardless of whether the previous HS-SICH is con-
figured with a first code channel resource or a second
code channel resource, the transmission end of the HS-
SCCH may still comply with how a TPC command word
is generated in the prior art, that is, it may measure a
value of Signal to Noise Ratio (SNR), compare the meas-
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ured value with a target value of SNR configured by the
RNC and generate the TPC according to a comparison
result. If allowed over a network, a compensation for a
variation of the path loss may further be added in the
closed-loop power control of this step.

[0031] The step 105 is to determine the open-loop
power as power at which the HS-SICH is currently trans-
mitted in a single stream.

[0032] The foregoing steps 101 to 105 have been de-
scribed in this embodiment where power at which the
HS-SICH is currently transmitted in a single stream is
determined as reference power in a open-loop assisted
with closed-loop mode. If the HS-SICH is currently trans-
mitted in a single stream, the HS-SICH is transmitted
directly at the determined power. Since single stream
transmission of the HS-SICH is well known in the prior
art, a detailed description thereof will be omitted here,
and only dual-stream transmission of the HS-SICH will
be described in details below.

[0033] The step 106is to add a first power offset (delta)
to the determined power at which the HS-SICH is cur-
rently transmitted in a single stream.

[0034] In this step, a set margin is further added if the
margin is set dependent upon an implementation of the
physical layer.

[0035] The step 107 is to determine whether informa-
tion currently carried over the HS-SICH includes NACK
information, and if so, the flow ends; otherwise, the flow
goes to the step 108.

[0036] A power adjusting mechanism for ACK/NACK
in the case that the HS-SICH is transmitted in dual
streams has been presented in this step. Since informa-
tion carried over the HS-SICH in dual-stream transmis-
sion is equivalent to two branches of feedback informa-
tion, and if NACK information is included in one of the
branches, inclusion of NACK information in the informa-
tion currently carried over the HS-SICH is determined.
[0037] The step 108 is to add a second power offset
(Power Offset) to the power resulting from addition in the
step 106, and the flow ends.

[0038] In this step, the second power offset (Power
Offset) is set by the RNC as in the prior art.

[0039] In order to perform the power control method
for the HS-SICH according to the invention, the invention
further proposes a power control device for an HS-SICH
which is located at the UE side and which may be inte-
grated in the UE or may be a separate device connected
with the UE.

[0040] Fig. 2 is a schematic structural diagram of a
power control device for an HS-SICH according to the
invention, which includes a power offset determination
module and a power control module.

[0041] The power offset determination module is con-
figured to derive a first power offset from a set fixed pro-
portion between power at which an HS-SICH is transmit-
ted in an adjusting mode and power at which the HS-
SICH is transmitted in a reference mode and transmit the
first power offset to the power control module.
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[0042] The power control module is configured to de-
termine the power at which the HS-SICH is currently
transmitted in the reference mode and add the first power
offset to the determined power at which the HS-SICH is
currently transmitted in the reference mode resulting in
the power at which the HS-SICH is transmitted in the
adjusting mode.

[0043] Alike, if the device according to the invention is
applied in the scenario where the technology of MIMO is
combined with the technology of HSDPA, transmission
of the HS-SICH in the reference mode described in the
device is single-stream transmission of the HS-SICH and
transmission of the HS-SICH in the adjusting mode is
dual-stream transmission of the HS-SICH. In this case,
the power control module may also perform power control
in the open-loop assisted with closed-loop mode. The
power control module includes an open-loop power con-
trol unit and a closed-loop power control unit.

[0044] When the HS-SICH is currently transmitted for
the first time after an HS-SCCH is received for the first
time, the open-loop power control unit is configured to
add a measured path loss to desired reception power
configured by the RNC resulting in the power at which
the HS-SICH is currently transmitted in a single stream
and add the first power offset to the power at which the
HS-SICH is currently transmitted in a single stream re-
sulting in the power at which the HS-SICH is transmitted
in dual streams. Furthermore, the open-loop power con-
trol unit may add a further margin set dependent upon
an implementation of the physical layer together with the
first power offset to the power at which the HS-SICH is
currently transmitted in a single stream.

[0045] When the HS-SICH currently transmitted is not
after the HS-SCCH is received for the first time, the
closed-loop power control unitis configured to adjust pre-
viously determined power at which the HS-SICH was
transmitted in a single stream to obtain the power at which
the HS-SICH is currently transmitted in a single stream
in response to a TPC command carried in the currently
received HS-SCCH and add the first power offset to the
adjusted power resulting in the power at which the HS-
SICH is transmitted in dual streams.

[0046] In the case of closed-loop power control, if cor-
relation between transmission of the HS-SICHs is taken
into account, the closed-loop control unitincludes a trans-
mission interval determination sub-unit, a trigger sub-
unit, a closed-loop power control performing sub-unitand
an assistant open-loop power control sub-unit.

[0047] The transmission interval determination sub-
unit is configured to determine, from a transmission in-
terval threshold of the HS-SICH configured by the RNC,
whether an interval between current transmission of the
HS-SICH and previous transmission of the HS-SICH is
more than or equal to the threshold.

[0048] The trigger sub-unit is configured to trigger the
assistant open-loop power control sub-unit to operate
when the transmission interval determination sub-unit
determines that the interval between the current trans-
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mission of the HS-SICH and the previous transmission
of the HS-SICH is more than or equal to the threshold
and trigger the closed-loop power control performing sub-
unit to operate when the transmission interval determi-
nation sub-unit determines that the interval between the
current transmission of the HS-SICH and the previous
transmission of the HS-SICH is less than the threshold.
[0049] The closed-loop power control performing sub-
unit is configured to be triggered by the trigger sub-unit
to adjust the previously determined power at which the
HS-SICH is transmitted in a single stream to obtain the
power at which the HS-SICH is currently transmitted in
a single stream in response to the Transmission Power
Control (TPC) command carried in the currently received
HS-SCCH, add a compensation for a variation of the path
loss if allowed over a network and add the first power
offset to the adjusted power resulting in the power at
which the HS-SICH is transmitted in dual streams.
[0050] The assistant open-loop power control sub-unit
is configured to be triggered by the trigger sub-unit to add
the measured path loss to the desired reception power
configured by the RNC resulting in the power at which
the HS-SICH is currently transmitted in a single stream
and add the first power offset to the power at which the
HS-SICH is currently transmitted in a single stream re-
sulting in the power at which the HS-SICH is transmitted
in dual streams. The assistant open-loop power control
sub-unit may add a further margin set dependent upon
an implementation of the physical layer together with the
first power offset to the power at which the HS-SICH is
currently transmitted in a single stream.

[0051] In order to perform the ACK/NACK mechanism
in dual-stream transmission of the HS-SICH in the meth-
od, the power control device for the HS-SICH according
to the invention may further include a carried information
determination module configured to determine whether
dual-stream feedback information currently carried over
the HS-SICH includes NACK information, and if so, no
operationis perfomed; otherwise, a further second power
offset configured by the RNC is added to the power at
which the HS-SICH is transmitted in dual streams as de-
rived by the open-loop power control unit or the closed-
loop power control unit resulting in resultant power at
which the HS-SICH is transmitted in dual streams.
[0052] In conclusion, the foregoing is merely illustra-
tive of the preferred embodiments of the invention but
not intended to limit the scope of the invention. Any mod-
ifications, equivalent substitutions and adaptations made
without departing from the scope and principle of the in-
vention shall come into the scope of the invention.

Claims

1. A power control method for a High Speed-Shared
Information Channel, comprising: setting a first
mode and a second mode, in which the High Speed-
Shared Information Channel, HS-SICH, is transmit-
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ted, with the first mode being corresponding to a first
code channel resource and the second mode being
corresponding to a second code channel resource;
and setting a fixed proportion between power at
which the HS-SICH is transmitted in the second
mode and power at which the HS-SICH is transmit-
ted in the first mode and deriving a first power offset
from the fixed proportion, wherein the method further
comprises:

determining the power at which the HS-SICH is
transmitted in the first mode for intended trans-
mission of the HS-SICH; and

adding the preset first power offset to the deter-
mined power at which the HS-SICH is transmit-
ted in the first mode resulting in the power at
which the HS-SICH is transmitted in the second
mode.

The method of claim 1, wherein transmission of the
HS-SICH in the first mode is single-stream transmis-
sion of the HS-SICH and transmission of the HS-
SICH in the second mode is dual-stream transmis-
sion of the HS-SICH.

The method of claim 2, wherein intended transmis-
sion of the HS-SICH is the HS-SICH being transmit-
ted for the first time after a High Speed-Shared Con-
trol Channel, HS-SCCH, is received for the first time;
and

determining the power at which the HS-SICH is
transmitted in the first mode comprises: adding a
measured value of a path loss to desired reception
power configured by a Radio Network Controller,
RNC, resulting in open-loop power and determining
the open-loop power as the power at which the HS-
SICH is transmitted in a single stream.

The method of claim 2, wherein intended transmis-
sion of the HS-SICH is other than transmission of
the HS-SICH after an HS-SCCH is received for the
first time; and

determining the power at which the HS-SICH is
transmitted in the first mode comprises: adjusting
previously determined power at which the HS-SICH
was transmitted in a single stream to obtain the pow-
er at which the HS-SICH is currently transmitted in
asingle streamin response to a Transmission Power
Control, TPC, command carried over the currently
received HS-SCCH.

The method of claim 4, further comprising: before
adjusting the previously determined power at which
the HS-SICH was transmitted in a single stream,

determining whether a transmission interval be-
tween current transmission of the HS-SICH and pre-
vious transmission of the HS-SICH is more than or
equal to a transmission interval threshold configured
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10.

by an RNC; and

if so, adding a measured value of a path loss to de-
sired reception power configured by the RNC result-
ing in open-loop power and determining the open-
loop power as the power at which the HS-SICH is
currently transmitted in a single stream;

otherwise, proceeding with the step of adjusting the
previously determined power at which the HS-SICH
was transmitted in a single stream.

The method of claim 5, further comprising: after ad-
justing the previously determined power at which the
HS-SICH was transmitted in a single stream, adding
a compensation value for a variation of a path loss
to the adjusted power.

The method of claim 2, further comprising: after de-
riving the power at which the HS-SICH is transmitted
in the second mode,

determining whether dual-stream feedback informa-
tion carried over the HS-SICH comprises an NACK
message; and

if so, performing no operation;

otherwise, adding a further second power offset con-
figured by an RNC to the derived power at which the
HS-SICH is transmitted in dual streams resulting in
resultant power at which the HS-SICH is transmitted
in dual streams.

The method of claim 1, wherein a further preset mar-
gin is added together with the first power offset to
the power at which the HS-SICH is transmitted in the
first mode.

A power control device for a High Speed-Shared In-
formation Channel, comprising:

a power offset determination module configured
to derive a first power offset from a set fixed pro-
portion between power at which an HS-SICH is
transmitted in a second mode and power at
which the HS-SICH is transmitted in a first mode
and transmit the first power offset to a power
control module; and

the power control module configured to deter-
mine the power at which the HS-SICH is trans-
mitted in the first mode and add the first power
offset to the determined power at which the HS-
SICH is currently transmitted in the first mode
resulting in the power at which the HS-SICH is
transmitted in the second mode.

The device of claim 9, wherein transmission of the
HS-SICH in the first mode is single-stream transmis-
sion of the HS-SICH and transmission of the HS-
SICH in the second mode is dual-stream transmis-
sion of the HS-SICH; and

the power control module comprises:
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an open-loop power control unit, when the HS-
SICH is transmitted for the first time after an HS-
SCCH is received for the first time, configured
toadd a measured value of a path loss to desired
reception power configured by an RNC resulting
in open-loop power and determine the open-
loop power as the power at which the HS-SICH
is transmitted in a single stream, and add the
first power offset to the power at which the HS-
SICH is transmitted in a single stream resulting
inthe power at which the HS-SICH is transmitted
in dual streams; and

a closed-loop power control unit, when the HS-
SICH transmitted is not after the HS-SCCH is
received for the first time, configured to adjust
previously determined power at which the HS-
SICH is transmitted in a single stream to obtain
the power at which the HS-SICH is currently
transmitted in a single stream in response to a
Transmission Power Control, TPC, command
carried in the currently received HS-SCCH and
add the first power offset to the adjusted power
resulting in the power at which the HS-SICH is
transmitted in dual streams.

11. The device of claim 10, wherein the closed-loop con-
trol unit comprises:

a transmission interval determination sub-unit
configured to determine, from a transmission in-
terval threshold of the HS-SICH configured by
an RNC, whether an interval between current
transmission of the HS-SICH and previous
transmission of the HS-SICH is more than or
equal to the threshold;

a trigger sub-unit configured to trigger the as-
sistant open-loop power control sub-unit to op-
erate when the transmission interval determina-
tion sub-unit determines that the interval be-
tween the current transmission of the HS-SICH
and the previous transmission of the HS-SICH
is more than or equal to the threshold and trigger
a closed-loop power control performing sub-unit
to operate when the transmission interval deter-
mination sub-unit determines that the interval
between the current transmission of the HS-
SICH and the previous transmission of the HS-
SICH is less than the threshold;

the closed-loop power control performing sub-
unit configured to be triggered by the trigger sub-
unit to adjust the previously determined power
at which the HS-SICH is transmitted in a single
stream to obtain the power at which the HS-
SICH is currently transmitted in a single stream
in response to the Transmission Power Control,
TPC, command carried in the currently received
HS-SCCH, and add the first power offset to the
adjusted power resulting in the power at which
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12,

13.

14,

the HS-SICH is transmitted in dual streams; and
the assistant open-loop power control sub-unit
is configured to be triggered by the trigger sub-
unit to add the measured value of the path loss
to the desired reception power configured by the
RNC resulting in the open-loop power and de-
termine the open-loop power as the power at
which the HS-SICH is transmitted in a single
stream, and add the first power offset to the pow-
eratwhich the HS-SICH is transmitted in a single
stream resulting in the power at which the HS-
SICH is transmitted in dual streams.

The device of claim 11, wherein the closed-loop pow-
er control performing sub-unit is further configured
to add a compensation value for a variation of the
path loss to the adjusted power after adjusting the
previously determined power at which the HS-SICH
is transmitted in a single stream.

The device of claim 10, further comprising:

a carried information determination module con-
figured to determine whether dual-stream feed-
back information carried overthe HS-SICH com-
prises NACK information, and if so, no operation
is performed; otherwise, a further second power
offset configured by the RNC is added to the
power at which the HS-SICH is transmitted in
dual streams as derived by the open-loop power
control unit or the closed-loop power control unit
resulting in resultant power at which the HS-
SICH is transmitted in dual streams.

The device of claim 9, wherein the power control
module is further configured to add a further preset
margin together with the first power offset to the pow-
er at which the HS-SICH is transmitted in the refer-
ence mode.
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